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.'IRANSPCRI‘ OF CDAL-TAR DERIVATIVES IN THE.

PRAIRIE DU CHIEN-JORDAN AQUIFER, /
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INTRODUCTION

Operafion of a coal-tar distillation and wﬁod-preserving plant during
1918-72 in St. Louis Park, a subdrb of Nﬁnnéapolfs, Nﬁnnesota; resulted in
serious eontanination of ground water. The severity of the pollution, and the
progress made by loecal, State,‘and Federal agencies-in defining and resolving

a the technical, management, and legal iésues inVolved héve made this particu-
llar problem highly visible. The thnesota Pollutlon Control Agency and Region
V of the U.S. Env1ronnental Protectlon Agency have 1dent1f1ed ‘the contamina-
tion in St. Louis Park as the most sxgnlflcant 51ng1e example of ground-wvater

pollution 1dent1f1ed to date within their ]UPlSdlctlon.
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In July 1978, the U.S. Geological Survey, in coéperatidn with the
Minnesota Department of Health, began .a ;wg:xggs_gzgifst to obtain a detailed
.underétanding'of the transport of'cogl-tar defivatives_through'the ground-
water éysten in the St. Louis Park area. 'Hultland Schoenberg (1950) pfesent a
summary of the data obtained during the first year of the study and prelimin-
ary conceptual models of the mechanisms and pathways of contaminant trénsport.

Hult (1981a) interprets these and additional data in greater detail, and pre-

sents the results of preliminary analytical and cdnputer modeling of transport

in the Prairie du Chien~Jordan aquifer. Hult (1981b) evaluates the effect of

. multiaquifer wells on the spread of contaminants between aquifers. ///

As stated in the project proposal for the first two-year project
(Decarber 1978, p. 2):
"The problem is conplex.;.' The first two-year study (MN 79-
061) will provide valuable insight into the problem and will aid
decisions on probable continuation of the project for at least two
more ;éars. Development and applicétion of a calibrated ground- .
water tfansport model —to-evaluate “the possible effects of remedial

actions proposed by State and local agencieé will require

extension of this project.”
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The new two-year projéct now being' proposed is in agreement with the

| timing and purpose of the project fore.seen in 1978 and cited in the previous

paragraph. The ﬁnjor effort 'is-'to'help”re'solve this particular'contamination-

| problem. However, contamination of ground water by toxie organic compounds is

a National problem. Research by the U.S. Geological Survey to obtain a

detailed 'understanding of the St. Louis Park problem may have significant

transfer value to similar problems elsewhere.

"Because of intense .local concern, considerable Federal
interest, conplexity of the problem, and .difficulty of effective
remedial action, it is anti-c'-ipated that cont'iﬁued fundirig Will be
‘available. The approach to thé problem must therefore balance the

’ imnédiate needs of the cooperators. with the longer-term require-

ments of a more definitive study.” _ (19_78 project proposal, p. 4).



PROPOSED
SUBJECT TO REVISION

The problem of mos t inmediate conéern is the presence of toxic organic

carpounds in water wi-trlldrawn from some nﬁnicipal wells in the area. When the

f.irst municipal well was drilled in 1932, the Prairie du Cnien-Jordan_aquifer,

the region's rmjof ground-water resource, containéd water with a coal-tar

taste at least 3,500 feet fram the plant site.. During 1978-80, use of'flive-

more St. Louis -_Park runicipal wells completed in this aquifer was diScon:pinued .

because the wells yielded water contain'ing.' trace amounts of coal-tar com—

pdunds, including benzo(a)pyrené, a carclinogen. Oont'aminants have moved at
 least 2 miles northeast and southeast of the site. Each of the five bedrock - _
Frac s gam;ien&am the.metropalitamaces’ yndes i esithesi tey and-eathimay: have beenrawistef s i

affected to same degree by the contaminants.

The carplicated ground-water hydrology, the diverse chemical and physical
properties of coal-tar constituents, and the length of time the contaminants
have, been moving through the ground-water system, have combinred to produce a

carplex distribution of eontammants.

individual coal-tar compounds differ widély in tokicity and chemical and
physical properties_. For exanple, phenol is abdut 10 mfllion times more
soluble in water than. benzo(a)p;lr.rene.' Dxfferences in solubility and sorbtlon
charactenstlcs cause large vanatlons in the proportlon of each chemical that

is dxssolved 1nto the ground water, remalns in a nuxture of 11qu1d hydrocar- :

bons, or is sorbed onto geologxc materials. The proportlons change;’ w1th

""chermcal concentratlon, xn space and w1th tlme. S f'j . :




Figure 1 shorvs -the conceptual model_of the introduction and transpbrt ot‘
contaminants through :the ground_;water system. Coal-tar derivatives reached
the water table by percolation through the unsaturated zone and at ponds that |
received surface runoff and process water from the plant (fig. 1). ‘The high-
est concentrations of contaminants are in the drift beneath and near the site.
Parts of this drift contain an undissolved, liquid mixture of many individual
coal-tar compounds.  In June 1980, a sanple of this liquid from a monitoring
well carpleted in the drift 50 feet below the water table contained 97,000 .
ng/L-total organic carbon. The hydrocarbon fluid has moved vertically down- o

ward relative to the direction of ground-water flow because it is denser than

water. It is movmg more slowly than the ground water because it is more
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Ground water entering the area of the plant site through the drift is
conteminated by partial solution of the hydrocarbon fluids and by release of
carpounds sorbed on the drift materials. 'The contaminated water moves later-
ally to the east and southeast, and downward into the Platteville aquifer.
Water in the drift 4,000 feet from the site contains less than 10'ng/L |

[} ’ ’

\, dissolved organic carbon, but has a distinet "chemical" odor, and contains a
g ’

large proportion of coal-tar compounds of high solubility-in-water relative to

corpounds of low solubility.

It seems that same contammant canpounds n'nvmg through the drift are | o
bemg degraded to other orgamc conpounds and to methane. However, the rates
| of degradatwn, the con'pounds belng degraded and the nature of 1ntenned1ate |

degradatlon products are unknown.
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Contaminants entered the uppermost bedrock aqulfer, the Plattevnlle aqui- ‘-

fer, dlrectly fram the drxft and have npved at least 1, 000 feet fran the site.
The contaminants reached deeper bedrock aquifers, primarily the Praxrxe du
Chien-Jordan equifer,through-wells that hydraulically connect the aquifefs
(fig. 1). Coal-tar corpounds have nnvee to a depth of at least 650 feet in
the bore of a multiaquifer well 4,000 feet fram the site. Locally, the
contaminants have reached the St. Peter aquife} through the Glenweod confining
bed and(or) through bedrock valleys where the conflnlng bed has been rengved

by erosion (fig. 1). 1In addition, coal-tar has entered the bedrock-aqu1fer

. system, possibly fran a spill, through a well on the site that was drilled in

1917 to a depth of 909 feet (well W23; fig. 1).

The bedrock ground-water flow systen_isipntinually.adjusting to hydraulie
stresses such as ground-water withdrawals and flow through welis that connect
more than one aquifer. As these stresses change, the direction and rate of
contaminant transport changes. Because the upper part of the Prairie du
Chiethordan aquifer is a carbonate-fock having fracture and solution-channel
perneabilitytand'lowmeffectivenporosity,meontmninants.can nove repidly through -
this aquifer. Consequéntly, the eoncentration and composition of coﬁtmninants
in water pumped frqn individual industrial and nunlclpal wells conpleted in

the Prairie du Chien-Jordan aquxfer fluctuates thh time (fig. 2).
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.About 80 percent’ of ground-water withdrawals in the St. Louié Park éréa
are fran the Prairie du-Chién-Jordan aquifer (Hult, 1981a); All eight of the
municipal wells fhat have been shown Ito t;e contaminated are completed .in tﬁis
aquifer. USé of six of these wells has been discontinued. Therefore, the

'Jvuproject being proposed would focus specifically on the Prairie du Chien-Jordan

aquifer.

OBJECTIVES | ' .
' |

— I

The goal of this and thg previous report is to obtain a detailed under-

. standing of the transport of coal-tar derivatives through ground water in the

St. Louis Park area. This understanding will. be used. to, test nanagenent stra—
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tegies sucgested by the cooperators or their eonsultants. The research nny
- also have considerable transfer value to ground-water contamination problens

- elsewhere in the nation.

~ The specifié objectives of the proposed study are to:
. Cah'fﬂm.nnn'f
1. Develop the abllxty to predlcygnovenent in the Pralrle du Chien-Jordan

n-maquifer.- —
5/\ 2. ProVidg for consultation with the U.S. Geological Survey by the U.S.
Envirommental Protectioh Agency, the cooperators, and their
consul tants. | _ | _ .
;//;. Provide for confinugd géophysiéal logging“ﬁnd evaluation of ' N .
| _nultiaquifer wells as fhey aré-located'in-the-field
V/Q. Preserve contxnulty in the collectlon of tlne-serles water- level and N

.. _._,1 B

" fpunpace data fran all aqulfers. ;""
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&//5. Continue éollgctioﬁ of chemical data in fhe Prairie du Chien-Jordan
aquifer ﬁeedednfo define the digtribution.of contaminants. _
b/%. Collect fine-series.chqnical'data needed to attenpt'calibration of the
_ transport model. - |
’\37. Provide continuing_support for related, but separately-funded, basic -
| | and applied research by the U.S. Geologicai Survey.

A major erphasis in the proposed project is the development of a meu‘hod
for evaluating the effectiveness of measures taken to minimize both the éon-
centration of coal-tar derivatives in munieipal wells-in the afea, and the

-continued spread of contanﬁnants.in the Prairie du Chien-Jordan aquifer. Hult
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pal wells, in conjunction with a continued effort to. locate, evaluate, and

seal nultiaquifer wells permitting contaminated water to flow into the - .
~ aquifer, may be effective in minimizing the concentration_of contaminants

reaching nuniéipal wells. Prelﬁninary solute-transport computer models of-the
A aquifer that have been developed to date have proven to be a useful tool in

evalua;ihéﬁthe problem. The proposed. project focuses on refining this tool to

better réﬁect actual hydrogeologic conditions, and to use it to evaluate the

effectiveness of present and future_nanagenent s$ud+es. '
| StraTegies,




SCOPE

The proposed'preject would focus;on the Prairie du Chien-Jordan aquifer

(fig. 1). o

Multiaquifer wells are the major pathnays of contaminant transport to the
Prairie du Chien-Jordan aquifer .identified to date (Hult, 1981a; 1981b).
Continuing evaluetion of multiaquifer wells, in conjunction with the well;'
abandomment program of the MH, is within the scope of the proposed projeet:
Reconstruction of-nultiaquifer wells as nnnitoring wells would'requfre |

additional funding..
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' Evaluation of other patlwways of contaminant transport to the aqu1fer
\ (fig. 1) will depend on previously collected data. Coal tar entered the
~ Prairie du Chien-Jordan aquifer through a deep well on the site (well M&3§
"Hinckley'well on the site"). The coal tar in and around the well may be a
continuing source of contaminants to the aduifer.(Hnlt, 1978; 1979a; 1979b;

1981a; 1981b; Hult and Schoenberg, 1980). Specific steps needed to evaluate

and minimize inpact of this source have been suggested to the Minnesota
Department of Health. These steps would require additional funding.

Contaminants nny be enternng the Pralrle du Chlen-Jordan from the overly-

lng St. Peter aquxfcr (fig. 1) The mass of contaminants which has entered
he aquifer through’this pathway appears to be snall canpared to that which:
entered through nmltxaquxfer wells (Hnlt 1981a) Installatlon of add1t10na1

nnnltorxng wells would be needed to further test thlS hypothesxs. :T'
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Nhnagemn't sirategiés aimed 'at minimizing - the irrpéct of the contaminar-lts.
are summarized in table 1. Each of the three user alternatives have been im-
plemented or are'being' evaluated by 1£he city of St. Louis Park. The qhality
| of water withdrawn fbaﬂ municipal wells is being monitored by the city and the
Minnesota Department of Health. Pilot studies by the city and their consul-
~ tants have shown that organic contmniﬁants can be partly removed by treatment
with activated carbon; The city has increased their reliance on deeper wells,
carpleted in the Mount Simon-Hinckley aquifer, énd are evaluating the. cosl]ts'
and desirability of deepening existing wells, drilling new, déeper wells,,|

_and(or) obtaining water fram the city of Minneapolis.

fotiah et s m ey -.,f \.}fm ée CwraTMage fen ! (i "i’m-* r.‘:ﬂ'" Terty o8

"'*""“’"*":e"'éo"t\t'fﬁﬁed ge Ay ‘é'd evaluahon o the” dri t, Platt vfile St. Peter,
Ironton-Galesville, and Mount Simon-HinckIey' aquifers is beyond the seope of
the proposed project. The scope .'of the proposé_d project could be .expanded to
include additional work if funding becames available. The relationship
between past projects, the proposed project, and possible future projects is

shownt in table 2.
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Table 1;--Swnrxa'ry df management strategies to minimize the impact of

ground-water contaminants (modified frcm'Hult, 1981a)

1. 'USER ALTERNATIVES |
a. Mnitor the quality of water at the well head. If unacceptabie
quality,
b. Treat, or

¢. Develcp alternative supplies.

X -2. AQUIFER MANAGEMENT
iy iR st i R ok e moyement of conteminants Into the, 8QUIfE QLEGNT. . o g
cern. For example, locate and seal multiaquifer wells that permit
contaminated water to flow into the Prairie du Chien-Jordan aquifer.
b, Controi the movement of contaminants within the aquifer of concern so
~that the:concentra-tion of contaminants at each withdrawal v.vel.l does
not exceed écceptable limits. In the Prairie du Chien-Jordan, this
m'ig.ht be acéon‘pl‘ished by manipulating purpage fram munieipal and

“‘industrial wells, and by purping wells installed for the purpose of

changing Hydrauiic gradients.-




Table 1.--Sumary of management stfategies to minimize the impact of .
groundéwateb_cbntmninants (modified from Hult, 1981a)--Continued

i

3. SOURCE MANAGEVENT

\\\\\ a. Intercept contamination leaving the source volume in the drift with
withdrawal wells, treat (if necessary), and reinject or dischafge.

b. Immobilize the contaminants in the source volume either physically

with hydraulic or physical barrlers, or chemically by reducmO‘l
contaminant solubility. !

N .

M e. Convert contanﬁnant campounds in the source to other corpounds that

are less tox1c by encouraglng 1n sxtu decradatlon by aneroblc

o AT u,ghsx—-r Ve tom«. a8 3 "'(‘- :--‘- N e -i’.-“l‘-._f, ﬂ"*- - aa PP ] ’n ..-a_ e BRI P

baé?erla or by ‘providing oxygen for herobic. degradatlon.

.\\\d. Remove (partly) the source by excavation and purpout wells.
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Fi _'lfabie 2.--Relationship of proposed project to
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st and possible future projects

- Develop the ablllty to predict contammant transport
. in the Prau':e du Chien-Jordan aqui fer.

N .

Design of pro-
posed remedial

action by MDH

1982

e
i ? .
S . ! & Related
USGS . . Dates i Principal objectives ‘} activities by USGS
projeet: - -7 - ! : { other agencies publications
St b . ¥
l e
CER July 1978~ | | - A 'Hult and
Project ~ June 1979 Develop a detailed understandmg of the.» transport of Well abandon- Schoenberg,
L : coal-tar denvatwes through aquxfers m the St. ment program 1980 '

e T Louis Park area. 3 ' by MDH .
MN-79-061 . July 1979- E Hult, 198la;
- e -Sept:-1980 - - N 1981b

i

i consul tant
_ K
ui :
Contmue collection of time-series data:in all aqui-- B
.+ v - fers. If additional funding becames av’allable, and
;. .Oet. 1981-  contingent on availability of project chief for ’
‘.« Sept. 1982  .project work, refine understanding’ of t‘tansport : .

T processes in the drift, Platteville, Sty Peter, ¢ Inplementation -
Possibl-e_. L . Ironton—Galesvxlle, and(or) Mount S1mon-rH1nckley of remedial '
future aquifers., 4_ action by
pro;ects o & State and

DU e Attempt calibration of transport modelstbased on four local agencies
Oct 1982- .years of time-series chemical data and- response of
the ground-water system to remedial actxon

s ._Sept 1983

Design a
long~-term monitoring strategy to monltor and evaluate
the effectiveness of remedial measures.: i

l
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The proposed pfbject focuses on developing the ability fo predict contam-
inant nbvenent'within the Prairie du Chien-Jordan aquifer in order to assess
the effectiveness of thelaquifer nnnaéeneht strategies indicated in table 1.-
The Minnesota Department of Health began a program Qf"wéll abandonment in
February 1979,.based on infonnation provided_by'the U.S. Geological Survey.
This program seems to have been vgry.efféctive in reducing the amount of con-
taminants entering the Prairie du Chien—Jordan'aquifer. Because contwninants
can move rapidly through the Prairie du Chien part of the Prairie du Chlen-‘
Jordan nanxpulatlng pumpage fronlmells may be an effective way of reduclng
.the contanunant-concentratlon at any given well, and of preventing the fgrther
spread of theicontmninants. Flgure 2 shows - chanves in the concentratlon of

%’ “E 'U{ ;;*duzd' a'l’;:bglwt':r ca:rﬁp;oundﬂs“ln*gigmﬁdﬁ’l ; iﬁ?l&ﬁrgl;ﬁfé if)‘a"l" v-véfl\“zt gsm wf‘unctlignmw s
of pumpage fronlnunlclpal well 6. Hkll 4 was punped only for the purpose of
obtaining samples. Both wells are conpleted in the Prairie du Chlen-Jordan
aquifer; no other nearby wells were known to have been punping during the

‘period indicated.
/ . ’
These. data .support.. the_tehtatxve conc1u51on that nanlpulatlng punpage may

s

be a cost- effectlve way of reducing contaminant concentrations at 1nd1vxdua1

JVf+;larAvvnl welle,

A waever, additional tlHB ~-series data on contaminant concentra-

tioh, punpage,-and_water levels are needed to test whether the correlatlon

between pumpage and chemical concentration is coineidental, or whether there

... is a causal relationship. .,

-----
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APPROACH

~ The principal activities needed to meet the objectives are (1) refinement
and maintenance of the network used to monitor water levels, water qqality,

-~ gnd pumpage, (2) a mass sampling of wells in the Prairie du Chien-Jordan aqui-
fer to determine the areal extent"of measureable ccntmnination, (3) additional
coring, sampling, and chemical analyses to better define the cmposition'}a‘nd
‘physical characteristics of the contaminant sources in the'drift and welﬂ W23,
(4) continued work on idenfifying,_locating, testing, and seélfng or recén-
structing multiaquifer wells; this work will be done in cooperaticn with the-

-‘Nﬁnnesota Department of Health, and (5) refinement of the transport model of
ndriinithe Fraieie. di-Giianordan’ squifer torer] oot det Uil Rydrbgao ok 1o bithdaTT es™ s 727 5

and hydraulic and chemical stresses.

It is also anticipated that purping tests will be conducted in the drift
and Platteville in order to better evaluate aquifer characteristics. .The
Minnesota Pollution Control Agency will obtain necessary permits (if any) for

discharge of.contaminated water.

As funding, the availabilfty.of,wells, and time permit, attempts will be
made to obtain additional time-series data on water quality in the Prairie du

- Chien-Jordan, and to continue nbnitoring the quality in other aquifers. . -

- .




The: Regional -Wat_er-Quality Specialist will be consu-lted m order to ‘
develop an adequate quallty-assurance program. This is needed to establish
_ the validity of the chemlcal analyses from the vanous laboratories involved.
It is anticipated that continued support will be available fram the U.S.
.Geological Survey_Centnal Laboratory systern in developing a quality-assurance
program, and in chemical characterization of the cdntalninants. A complete
desoription of.the duality—assarance program will be developed as part of the

proposed project. _ _ : S 1
Mass Sampling of Prairie du Chien-Jordan Aquifer

i .‘,.,,}B,e‘,?lﬁpgii?f ﬁflf.fl';ffﬁfiqp“"g, 95, thg ,‘PEF_&.’I.I-"IG du Chxen-Jordan aguxfe i e
' is to obtain more complete information on the dlstr1butlon of individual
.organlc and inorganic_constitue_nts within the aquifer at a single point in
- time. This sarpling e_ffor_t, as with past efforts,_ will be restxl'ic.ted to v&ell’s
that are available for sanpling.. Nhny welle in the area are used for air_
conditioning and lirrigation and may not. be available for sampling during
_win_t.er month'.s . An atterpt will be made to coordinate this sampling effort
with the" sﬁga‘i'ﬁg‘mﬁﬁaF fhg By the MH.—Speeifically, the MH could help in
'makmg arrancrements for sanplmg of wells that may otherwme not be available.
It would also be hlghly desxrable for the Nm to analyze the concentratxon of
]i’jw-l carpounds by HPLC in sarrples taken at the same- t1me as those collected by
.~ the U.S. Geologlcal Survey for analy51s by an EPA contractor.: Bec.ause ‘the -Ml-l
e intends to contlnue momtormg, ‘this- approach w1ll requxre no addltlonal :

' laboratory work by the 'V[H It w111 however, help 1n the evaluatlon of the |

s cmpatxbnlnty and reproduclblllty of analytlcal results frcm the various




laboratories involved. Likely, it will also identify acid, base, and low-
molecular weight neutal compounds that may be of concern to regulatory

o

agencies.

Tasks: 1.— Comrpile existing information on water qualitly and wells.
2. Identify areas where additiohal' wells are needed.
3. Carpile list of candidate wells for sanpling.
4. Field locate new wells and make necessary arrangements.

5. Sample approximately 40 wells within 2- to 3-week period.

Refinement and Mai_ntenance of Monitoring Network

T y,-_,;;;- L errpEs

'ﬁ'f'-f"‘@-f."*‘f‘.ﬁ";"-‘i‘ s "‘%té’?"(]ﬁalit’y, waf°er I’éVeI§ ‘indf(orr')‘ p'l}rbéi&e from a'B'out 3‘00 we’l in the
. St. Louis Park area were measured as part of the previous project. This net-
work will be reevaluated, modified, and maintained as necessary to best meet

the data needs of the proposed project and future activities.

It is anticipated- that about 6 addltional recorders will be installed to
E momtor purplge and water levels at rmjor pmpmv centers. The frequency of -
. measurement will be reduced at qmost wells in the drift end PlatteV111e._'
Attenpts will contr—weeto locate add1t10na1 wells, in aquifers, and in areas

. where data are sparse.
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" Continued Chenical Characterization of the Contaminant Source

in the Drift and Well W23

{

Cores will be obtained from at least two additional loeations in the most _
(and from the coal tar in well 23, These Sarpls,;
highly contaminated volume of‘arlftdkand“SQne previously collected cores, emd

. compOHndJ
will be chemically analyzed for individual organic compeudas. The sanples

will be analyzed by an EPA contractor, and by the U.S. Geological Survey.
Evaluation of Multiaquifer Wells

As additional wells are located ih the field, the U.S. Geological Survey
will log the wells geophysically,'and measure water levels and vertical flow
e AN the well bore (Lf, ). .The.Minrgsota Pepartnent. o Health Wil prov et simsninss
vide for removal of obstrucution in the well bores (if any), collect and.
analyze water samples, log with downhole television camera, and pemnanently.\

seal or reconstruct as needed and as funding permits.
. Model Development

The purpose of the ground-water solute transport model is to (l)lprovide
a framework for quantitative‘accqunfing of the major processes in and proper-
ties of the ground-water systenlthat govern the transport of contaminants, and
(2) proVide a tool that can be:used in'quantitative and qualitative evalua—'
tions of-the effectiveness of'ongoihg and possible future rahedial actions
aimed at reducing the Severity:of coﬁtmnination in’fhe Prairie dﬁ Chien-Jordan

1 iaquffér; K
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Tasks:

1.

2.

2a.

3.

;.Nt:-h u\“ ’-'.prv'n.s-w R et «r*'-'w%-' s Tz, -*'«-'*15*"5“* 4 syt e ““':— ot

Expand and-refine present two-dimensional transport model (Konikow and

Broedehoeft) to better reflect actual conditions. Test parameter

sensitivities.

Using SWIP, incorporate separate layers for frairie du Chien and
Jordan, ahd realistic boundary conditions. AtterpTheac’matching
(steady-state and transient). |

If necessary to reduce ctxrputer .cost_s, construct and Lise three-
dimensiénal flow model (Trescott) to evaluate flbvt' problem. Transfer

refinements to SWIP and retest.

.Using SWIP, add smphﬁed history of conteminant: mtroductlon to:

Rl J.&L’? n, .,_N.'

evaluate transport rates and dlrectlons, parameter sen51t1V1t1es, and

uncertainties caused by probablj' presence of unlocated rrult1aqu1fer

wells.
Using SWIP and measured distribution of contaminants, evaluate effect
of manipulating pumpage, including municipal wells, industrial wells,

and hypothetical barrier wells.

Using SWIP, and as time and time-series data permit, attempt cali-

bration of transient transport ol selected contaminant conpounds.

. :
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Model data needs and sou;ce of int_‘ormation

1. Aquifer and confining bed geémetry - fram Hult and Schoenberg, 1980;
Guswa, 1981. | |

2. Aquifer and confining bed hydraulic properties - from previous pumping
‘and laboratory tests in St. Louis Park and elsewhere in the Twin
Cities basin - Quswa 1981 and ATES project.

3'.. Hydrogeologlc boundaries - fram Guswa, 1981 ('I‘wm CltleS project).

4. Hydraulic head - from Hult and Schoenberg, 1980; Guswa, 1981, and fram

monitoring network refined and operated for the current project.

(2}

. Adsorbtion isotherms - from batch e'«:perlments to be conducted by the
"""”"'”"""** * #‘lﬂ"‘wféf'sxfﬁ'éf Minﬁesofﬁ"’for 1ér‘i'e‘l napﬁthafeﬁé, e acenapthene."' ey g
6. Ground-water withdrawals - cmpiled for previous project (061) and
fram moni toring network refined and' operated for current project.
7. Hydraulic effect of multiaquifer wells - from Hult, 198la; 1981b; and
fran measurements made. for the current project.
8. Chemical effects of multiaquifer wells - from Hult and Schoenberg,
19804; Hult 1981a; 1981b; and fram measurements made for the current

project.

9. Present distribution of selected contaminant ccmpounds - fram Hul-tﬂ, :
1981a, and fram chemical mass measurements made for the cuf.rent
project_.. | | |

10. T_inle-ser_ies daté. .on, cor.lcentt_'at_io'ri,' of selected co'ntam_inant. conpoundé -
~from Hult, 198la. | Sal'ne. ad'di'.t'i.onal measurements may be made for the

- eurrent project. .




TIME AND QOST SCHEDULE

The costs for this proposed project (Federal FY 81 and 82) will be shared

by the Minnesota Departement of Health, Cify of St. Louis Park, Minnesota
Pollution Control Agency, U.S. Envirommental Protection Agency, and U.S.
Geological Survey. Development of the corputer model of the Prairie du Chien-
.Jordan aquifer will be campleted during FY 81.. A report will be prepared,
reviewed, and published during FY:82. The Minnesota Debarnnent of Health will
collect and analyze sanples franxnunlclpal wells, prOV1de down-hole telev1s1on
camera surveys, and prepare selected wells for geophy51ca1 logging in the
amount of $36,000 in lieu of funds that will be matched by the Geological

o st DD TR G 9Lk Jouls. Ragk,will, assls,t«-mmmmms— PURDAGE; WRLBE vs tieirminiiesiciic
levels, and water qualxty in nmnlclpal wells, and will provide landsecaping of
monitoring-well sites in the amount of $10,000 in lieu of funds that will be

matched by the Geological Survey. Proposeéd funding is as follows.




" St. Louis Park Proposed Funding for FY 81

USGS

Cash Services match V\UISC1 ]nl"SC2 Net cash
EPA $50,000 $ - $ - $ 7,250 $12,750 $30,000
SLP 5,0003 10,000 15,000 2,700 5,100 12,200
MPCA 14,000 T = 14,000 2,520 7,140 - 18,340
MH 5,000 36,000 41,000 7,380 11,730 26,890
Total 74,000 46,000 70,000 19,850 36,720 : 874430

1 gpa - 14.5 percent; all others at 9 percent. - ]
g 25.5 percent of all eash and matching; 0 percent on direct services.
Funds may came from either MPCA or MH.

Ay S5 paritets e 35 PR i D g Py B s A b it e et UMY S8, et BN e
SR e SR R T T Tt éml zed” expendltures - for FY 1981 - i A S

Direct ServicCeS.cceveeececccosssccnsnse cesecscesss$ 46,000
SalarieS.cccececsoccccocscassascssvosnccsccscassass 48,430
Travel........ ceesssans eesessassssannen essasscenss 1,500 ' ’
Supplies...... ceeessacssscesscassensens eesessessss 2,500 '
Equipment....... ssesssssasass sessseecesrensssscans 6,500
Vehicles...oeeen ctssecssesesessscscnanes eeensee e 2,800
[0/ 13 013 | 1- R cesarsssssssseccscsanns eeee 10,700
Laboratory.cceeeeececeeecesrocssncanessoncsacnsnas 5,000
* Drilling...ceccce. eseses teeesecesscnae eeereasense 7,000
Analgtical services (University of Minnesota)...... 3,000
— Nl e, /O 0 5 8. 5 0 5 8 0. 4.0 0 9 0 LA NP S - @vescssvesvs0000000000s0m00 36 y 720

V\UISC ............... ..o‘oal.'ooo—'otcnaouo..-'ooo.-o 19,850

Total 190,000

Proposed Fﬁnding-for FY 82--Report processing and publication

Hydrologist (1/2 time).....veveveeivnneeenenasssnnnceaaseass $ 14,000

Printing and reproduction.....vecececcecenas cesescsercernnnse 2,500
mml.‘.."....-.....l.I‘.."...................‘.....I....I... —6‘,'250
.. m..' L ] ...'.'.,...'. LN N ] ..i.'....‘. ........ ® 8 0 2990 00000 0060 s 0o s 2,250

. “Total - ¥7B000
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Guswa,.J.-H., 198i, A preliminary evaiuafion of the ground-water flow.systen
lin the Twin Cfties metropolitan area, Nﬁnnesota: U.S. Geological Survey
Water-Resources Investigations 81-_ (in rev1ew)

Hult, M. F., 1978, Letter to R. L. Wade: Dated Novamber 16, 1978.

____1979a, Letter to R. L. Wade: Dated February 6, 1979. |

1979, Presentation to joint meeting of Twin City Geologists and '
Minnesota Section of the American ther Resources Association: April 26,
1979, St. Paul, Minnesota. |

e 1981a Assessnent of groupd-water contmn1nat1on by coal tar derlvatlves,
S A paric“éé?a; 'ﬁh’neéaié > ‘U"""é‘“éeb‘i‘ég‘i'céi" éﬁ?-lz'ey“ Wa”te}:ﬁ‘éééﬁr’c;“s‘* ERc SER
Investlgatxons 811_;; (in preparatlon)
_____19815, Effect of multiaquifer wells on transport of conténinants, south-
east Minnesota: U.S. Geological Survey Water-Resources Investigations
- 81-___ (in preparation).
Hult, M. F., and Schoenberg, M. E., 1980, Prelhninapy evaluation of ground-
. wateé con;aninatién by cogl-tar derivafives, St. Louis Park area,
Minnesota: U.S. Geoiogicalmgggggy.WbterJResourées Investigations 80—

(in Headquarters).
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